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(54) OPTICAL ELEMENT AND PHOTOGRAPHING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical element which can be 
made small in size, which can efficiently control the quantity of transmitted 
light with a simple structure and which is suitable for a variable ND filter, 
apodization filter, correction filter for decrease in ambient light quantity or the 
like, and to provide a photographing device. 

SOLUTION: The optical element 101 is used to control the quantity of 
transmitted light of beams, and is equipped with a conductive or polar first 
liquid 121 and a second liquid 122 having a different transmittance from that 
of the first liquid 121, both having substantially equal refractive indices and 
not mixed with each other. These liquids are sealed in the space formed 
between first and second substrates while the interface between the first and 
second liquids forms a part of an almost spherical surface having a specified 
optical axis. The quantity of transmitted light of the beams passing the device 
is changed by controlling the output of the voltage to be applied on the first 
liquid to change the shape of the interface. 
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XT-77S 1 2 3lfffiW7?7S 1 1 ItcM 1 ?, « 
t#ll 3 4tAIN-53fefi^au-*54-e, 7°u\f 

IL^fS, ^LT, 13 4ia«t5M 

tfSjgjEfc&Sfc, ^7-77S113^^7-7 7"Sll 

4ic#ffr5 0 

[0 0 2 8] J^±corTt<, «^«Sj#5r»i9jgb^ 

Xr-77S117A>^777"S131 fci^l' 
X1-5„ s 1 3 ltfttiWft*ff45. -t-*i3*> 
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(-#a$tl5„ 1 3 2T*{4, ^s^S 1 3 

tA7j£*5„ xf^S 1 3 3T?t4, ^MHSS 1 
4 5fc*SVvt\ A^b/cT^P^lIiMf-§-£rA/Dffi& 
b, AGCW, h^?^, yfc&jE, iy?S 

l^©Mt^3£Sb, ^bMMDTCPUU 
2 \H \c tatl $ tifc Ptffefftt^ p^ATJPE Gffffi# 
£Jfe-f„ ^fy^S 1 3 4 Til, ±fH^^^^S 1 3 3 
T#e>tifcH«tff^£^y 1 5 6(CfS»b, ^T7^ 

s 1 3 5\cxm&wifc&ifcT°rzo 

[0 0 2 9] ±fEbfc4 St, MMMl tiSi^ 

• )t¥*^©ra«jE£$U»-f 3 £ t -e, ^SSil* 

5. 

$ftKffl«-et 3fc©, »S^*ro/hSftS:tfKttiMft 
&#*f*^ & 5 V > i4*BS* 5 r t 755 -e 1 5 0 

[0030] imwi 2 ] m^mmm 1 t&i as 

JK©AJWi* ©JB» tfSbTiIiI^*« 

b, ^ojtot^^roRilniiEftflilfPi-sr. tt\ a 
a*^*ftgfa©«!:wip»riBftaii^*BraE7>rA' 

?%mf&LtzMXhZ>« H7~H1 Ott*38H©Hlt« 
2 to^Ti&^-f 3fcJ6©ElTfc 9, 17 tt*5Ht«K 

fc*S^Ttt, *¥»?-2 0 1#ft5t«2 0 7©BB 

un<D^moA\s., mmmi ©gisi o Komamm 

-awe, m-^-ffi*#r5, aora-^iffl-cs 
^-tr^u fflgtfcK rasters,, 

[0 0 3 1] @7 (a) i4, 3t^*^2 0 1 tgSKStl 
1 2 6 ©tti^ltffi^, -gnftSV^lilftlcfi 
l ©!§•£• £r^-f„ r©B#©#Bl 2 4©ff^i4g|3 
(a) tlH— C, S2C«f(:i2 2«Ji/St5^XO 
lB©tft(4Ab S$i4hl-Cfe5 0 mivWi 
f*©3fcflflii©J?£i4t 1T*&5„ L IN }43fc¥lf 2 0 1 
©J:*/^JfJt$tK 2 0 7©H!PSRKA*H-S3t 

L OUT s43t¥»^- 2 o i *»e>jwa$n53fc*T?*) 

XjfiffiCDEftA 1 I*M1 t|i?]-ft©t*fbT, & 
9 2 0 7 0BBn@D4fl||Jfe^Jl©HPgD3 i^t* 
*< bT^3©T\ JltttI3fej|CL aoT ©3fe*£*f±J&-l:: 



[0 0 3 2] 07 ( b ) [4, 1 2 6 ©ttWjSH 

Vli9^/iV2©^^t„ r©f$, |2© 
«{M 2 2 flSjgJ^S V^X©j£ffi©E®F±A 2 , *5 
i4h2T&9, 3iI^J;«it4^0 (a) i»J*t< 
&3t*t, SS^SW^iS-tttfe^-TSo 0 3 

(c) (4, J&m^Sl 2 6©a^J«E*S. V2i«t 
*tftV3 0f^^t. i©H#, Jff2©M#:i 2 23S 
jTM-fS U>-X©Ji£Bi©ilt&f4A 3 tit* 5 , M12 
4©IB±!4#^-«1 0 6©Tffit^J*£^fcfl*lf 1 
i3i:g»LT¥it!i:5„ ^br, r©¥ffl§l5©iMl 
2 0 7©Mp§P©S[SD4 ±Dl4/h*v\ ^©|g 
*, Sii*(±^¥±l^©rtttiWi4^-t*9, ^MfJfl 
*-C'i4*tt^^©EE«tjSbr»f«i-5 0 r©ft#©Att 
Sifntdolt5Sii*», jSW*«1 0 2, 

0 3, ffigUIl 0 4, «*J«1 1 1, I2ffl«fl 2 

2, ii^si 1 1 3, #^hki o 6 <Dmmm<Dmx3tt> 

[0 0 3 3] 1118(4, mn^& 1 2 6 ^^^^ 2 0 

1 MJWfiHi^^-^i: LT, Klt-2 0 

1 tAtt1-5*3i©Att« 2 3*>fo©e») t 
*fi"?>Sji*^©M#^^bb/cfc©-e&5 0 MP* 
J±©ifiDt#V\ ¥^5Sii^?5Wi-5t#}c, Alt* 

t-c3ii*^*r«-t-5aiB**-^©ffif ift*Mittt 

[0 0 34] El 9 (4, ftf^ 2 0 1 £jf IJStttJSffl 
LfcfcW-efcS. ***«-CHt, »i£S*2 4 l}4#lfc 

/y£MtLxmw-tZ>o 2 3 OttfcScroi^XS^fo 
fcSJM^SR-e, »1 k>X»2 31, 12 ^^X|| 

2 3 2, 13 kyXg2 3 3T*Jjx, tJl?*l©a 

ii!.tN5«mfn ©s^iai 4 i Kfcttsfl-u-^x 

il3b 132, 133 tm-XfoZ a -tbt, f2 
l^yXS2 3 2 fc»3 kyX»2 3 3©P^|C)tf^2 
OljJSBESn, ^©m^tfi^xs/y^-^SrllftiC 

tLfcIiitit)iff2 3 4«$Mo S»5t^ 

230 ©ji^etH:, mm.? ^M2 3 6 ^es§ 

tb, -^©ItHUta^^— ^^W^-yy^ 2 3 5 

[0035] 242 \mmm&ft<r>Wift*Mwrzc 

PUT\ ROM, RAM, EE PROM, A/D, D/ 

3, ^l#tl 4 4(4^S#iJl t ©k©ft©T\ m 
— ^F-§-C*^f„ 2 4 5{4^*^*/W^-r — v^ftt*, 
^^©y^-^/V^W^^^y^ 2 3 5©jg».^£rf- 
^— M7^;VA2 3 6©*^Ji(f#Mb 
*t*!&»e)«S. 2 4 6 (4, *¥f*©««MH^SrffM-r 
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4 7ft|3 UyXffi2 3 ^by*—lJ!V-fVW^v9 
IH:7^/KA2 3 6 i7r^> , m*2 4 6^©3tj£© 

[0 0 3 6] 251 fluffs *?V>r*$0>^$-t\ 
«^gB©»tf^ffl&^-f-5 0 2 5 2 r±tfcffr*>f 

BM%ix4 y* y ?-®nmzwt&-r%Wi&iktt 

irVi/g yfSftSAiP, 1 £ 

*&5„ 15 3, g^W^S 154, 

•7*-*xmm¥8t 1 5 5 htmtM 1 1 m-^mm^ 
-t&tcib, m~n^r^-r 0 2 5 e {ism^ig-e, mm 

[0 0 3 7] ?felC**|feMlr*3it 53fc^3ff^ 2 0 1 CDff 
ffc, 1*^579 b7*-#;*H«tfi*IEii:«©#$-* 

? ^ tmi*i%%^m=?-*%m-fz>^bx\ mm 

© ft g «fc #<Hfc&# S ^ i & ^fB £ L T ^ 3 flK # 
llMtli, fMBT/K^V if -f -> a ^7 w ©ft g * 

[0 0 3 8] Biott, @9i:* bfc«^Se 2 4 1 *s 

*"t"5 C PU 2 4 2 (DM'®7 glTrfeSo KT> 12 9 

Miio^>t«I8t2 4 i©ffl»7p-£mej! 
-f5„ ^7y7"S2 0 1?rlSLt ) ^7?7S2 02 
-eft, SH£f fc<fc 9 ^ y^^-^lSMPSnfc^ 

0 2(ce*5 o 7f 77"S 2 0 2T^-fy7^7fM 
^ft^^fcifl^tWt^ CPU2 4 2l±7iJ-7 

»«Lt7f^s 2 o 3um*mn-tz>, ^ 

yy°S2 oam Jft£#fcJ:3i^£#©8t£fcgrt 

tt(73„ Aftftfctt, SH£ttt*J^S2 5 1 

yf-»2 5 2 SrffiV^T, gffifMfre- K (v^y^-ft 

[0 0 3 9] Xf5'7 , S 2 0 4t'lt MB^lC iST;*? 



*f£ttt^S2 5 1 fcSfcfp^-r yffi2 5 2{Cfe5T 

-I'i'ay^/Hi r i j a»e> r 3 j -i-vifim^m-v. 

Sft*^#6>n5J:5fcftoTV>S 0 7t?7"S 2 0 51: 
B\ ffjfB^s/^S 2 0 4t 5 SW^^fcTjK^ViiV>' 

i±, u^/v 1 asa&sftfcR* im^m? 2 0 1 -.©fwjp 
«£Ei4vitR3t*na. iaHKic^/u2ijsaR$nfc 

[0 0 4 0] 775'7'S 2 0 6 7?ii, IubB^T^ y 7°S 2 

0 5 -eRj££*tfc«ffi#, 1 4 4 i <o^m^- 

-tf-Y i/ a y U^<;V 1 iimSi £ *bfci§£-Hu 2 0 

1 ©ail^^iiS 8 {C*5i75M«ffV = V 1 T'^L 
/:ftii:/f5„ ^lilc^2!iSIR^ti5tMt)I 

v=v2i^tiiii-s#tt*\ w/v3*sam§n5t^ 

207m Sf^i-iss^ipiix-ryf- (7p-b 
-e», switsia) ©^-vjft^^^^ixfc^s^^fij 

SiJ1"5o ^&f££ftTV^VM$l4*7 L s/7' , S 2 0 3(C 

M ti , hTi£¥4 #4 y a ^*©illR 

**9igLg^#»t5. 7r?7-S 2 0 7t»W^ 
y T-tf^y&ft ZHtcb^mZtitctb, ^7y/S2 
0 7^bEt-C^7 L i/7°S 2 1 1 ^SrHfrfSo 
[0 0 4 1 ] X^j/ys 2 1 1-Cfi, SlJ*^S2 5 6 * 
ffiV^T»^#:#S*^^1-S 0 ^7^S 2 1 2t?f±, 
%k%a L tz^W-WS. b R O MlclEIS S ttfc 7" p ^ 5 AH 

7T7^S 2 1 3T1t ^^tH^l 5 4^1^ 
-C»|^*2 3 0©j«^ffiS:tfeHi-J-5 o ^V^T^X 
S/7°S2 14-Ctt, 7*-%7-mm^&l 5 5 1C£<0, 
mi ^^»2 3 1 £7ttt^ft(C^il£i±T^ilM1^ 
tf*5. ^r»ti^ ^7y7"S2 15i:I^ giJ^^y 

^ (7B-am sw2t^tB) ©^-^aw^^*$n 

7°S 2 0 7tM ( 9, »!3fc*»fe7*-*^B»*-C©^'7 l 

[0042] $k±<D?b<, m&wiw>ttZMMi,m 

5h 7ry/S 2 1 5*^7'7 7'S 2 3 ltv't^ 
-f-T^o 7Ty7"S2 3im, 5 
-2 4 7£ft|£3t!fc*M-3tj!$*5o 7r-y7'S2 3 2 
7?l±, 7r-y7"S 2 1 2t?SffUfciR5ttfcS<5V^iR 
9 2 3 4Sr»9ji*M«l-rSo ^7y7'S2 3 3m, 
/7y7"S 2 1 2T'S*b7t^-Yy^S>B$tS^V^T7 
*/V7 p W^v'^5'^2 3 5 Sri£tWJ#p-r3„ ^77 
7 p S 2 3 4T'i4, My^!)^-y5 7-2 4 7&»| 



!l§£*5„ ^-"ry-fS 2 3 5"Cf4, 4 5 

»LT7*-*/^ky>'t7^2 3 5§«| 

2 3 6 £lf»)##£ii(f, ^r-^S 2 3 6tt»fl 
[0 0 4 3] iifHLfci ?(::, IIK«2{;:45£, 

^ * £ffit K mm t? t , W Sr JR# 

[0 0 4 4] [Sffifli 3 ] tra&roStefli i srjt**« 2 
(4, SiM^jS^lc^b^S 7 4 /u* SrflljfcLfcW 

H i 4 istg&HroKiifti 3 iro^TUiWi-5fcJi>©H-e 

# t L.-CffiV^5*frO|fifpSr^L<»Wi-Sfc»e>cDH-C 

^saswjcsa^-ctt, sio«f3 2 1 \mmt 

5*?gttifeW©«S£, SIMMl©^©^*^ U 

fzr*irmmm tin-ate, ra-^«fesr#t«. «o 

So 

[0 0 4 5] @11 ( a ) fit, Jfe^^F 3 0 1 fc8M££ 
tifc^a^Sl 2 6 ©tfJ^mjEtfS, -gnfciv^ttlMfrH: 

evw i <Dm&&7H-t 0 r ©u#©#ffi i 2 4 (DT&tmia 

3 (a) fcW— C, Jg2©«#l 2 2^ffM-T5l/^X- 
©l£ffi©El£S4A 1 , l^lihlt*5, *fc, f 1© 
«#2 3 1 ©3"£f[fli:©J?:£ (4 t 1 T*&3„ L IN f43t^U? 
?3 0 lWil^ibMtf^, 1 0 7©Hn8|5fc:A 
m-33folCCS>3o ^LT*^*«-t14, Hl©$:#:3 

2 1 (Dftmumm&#mm^tz)?>, ftzi<om#2 3 1 

©*ttii©J¥£t l#a»fcD MWfS 

[0 0 4 6] Hll ( b ) [4, ^m^S 1 2 6 COffl^S 
JEEtfS, III 3 (c) ©V3 tm— ©»£"C\ Jg2©?£#:l 
2 2 asj&S-TS U>-X©j£ffi©EI6ttA 3 {Offi* 9 , # 

ffii 2 4»hji{4*^-«i 0 6 <Drm\mm^nrm 

AMI 1 3tSft6L.T¥at*5o ^LTrw^fflS© 
ESttiRUIRi 0 7©SnSSOE«D3 ±5^c§v\ 
©S*, Sii*#*i4iR !)fil0 7©i P#D 3 ©ftflJ 
"CttJS-JcftS. ■£©«, ^m^Sl 2 6©tH^*ffi^r 

M(-_h#$-e-rt, $9«i o 7©pspS5rtflij©#ffii 



2 4©itttffc&/i^fcfe, ^^Sit^Sr^v'-t 
tLTfflV^fc#^©aii*tt-S©**T*&5 0 r©ft? 

©Sii*(i, 102, iswe* 103, mum 

10 4, 1*11 1 1, Jg2©«£l 2 2, 1*11 1 
3, 1 0 6©Sii^©^^fc>$^5^ N JifH 

[0 0 4 7] 0 1 2 [4, ^^IS^- 3 0 1 ^©M«I±(C 
*fi-S*W?-3 0 1 ©^SSii*©M#£3gfcLfc<b 

7iP«ff©«7jn^#oTS®*t4^U, MiBEE^V 3 

®r, M«)EE^V3©^«T-MV>^i4)tS^Sai1-5* 

[0 0 4 8] m 1 3 (4, ft^KH 1 3 0 1 
fflLfctro-e*>5 0 **ft^T*f4, »I£gB3 4 1(4* 
Ifcttl 1 t ^©y^/V^/V;* y £Wt L-CK^i" 

5„ 3 3 otts^ou^x^ejjssji^jt^-e, as 

1 l/VXf¥ 3 3 1, 3? 2 l-^lf 3 3 2, f 3 

333 -e#j££ft, tnwfiowiBttia 5 ©jg i mmm 

©ftf^gf-fctf S&l^VXftl 3 1, 13 2, 13 3 
bU— e&5o ^rL-T, i2l/y^3 3 2tf3l/y 
X|$3 3 3tDf B 1lC)tfif 3 0 1 ^gB*£^, ^©^* 
i^f4^XS/^-^^.IBtb?JSt L««S:^i9**3 3 

4i9SE*$n5. ^©te© ®tt<DMmmmm 1 1 w- 

©/c*, iHl-fflJWttlHl-roW-t-cSburRWtt^i&i- 
5. fr>t^MiUo*W3 

0 1 t(4giJ(C, WjW3R9aM(!3 3 4ftfflV^TV^5*S, 

m r> * *. mm * g u © w t? n a $ * 5 /c * -e *> 5 0 

[0 0 4 9] Bl4tt, Bl 1 3 SC^Lfc»^g« 3 4 1 
«Stt5CPU3 4 2©©J#P7n-g|T&5 t) «T, 121 

1 3s.tria 1 4^fflv^r»^sa3 4 i©$ijW7n-^ 

ift^-fSo ^ry7°S3 0 1?rgftLt, xry/S3 
0 2-ei4, Sl^tiip^^-f y^^-^Jfef^sn 

S30 2|:gJ5„ 7f'7 7"S3 0 2t^^y^^yf 
iiS*>^fp£ftfcfc*JS£ftfce>, CPU 3 4 2!4^y 
-/WA^tLT^ryys 3 0 3£JL**Hffr5 0 
[0 0 5 0] 7f?7"S3 0 3m SU#ic45jfiJ 

^M*osa:s*s»t#ft5. af*e<j(-!4, sij#(4ig^ 
1 5 1 tw^-fyfii 5 2s^fflv^T, 9mm*— 

K (->ty^I*AE, /n^7AAEf) , ^— h 
7*— *^'=E— K (!7V->3 -y hAF, =i^^^^3.T 
^AF¥) , K9^^-K , Bfi* 

-K (IB»B^©^/h, H«ffilt*o*/h^) ^*rS 
S-TSo ^f?^S3 0 4t?ll, !S^#(-4Stl^ii 
^yf (7n-g|T't4, SW1 ir^fB) ©^-^#^ 
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x?y-7S 3 0 3lzm<9. iMNfefl:©K3e*ll5jSUS 
d-tttfSo ^T^S 3 0 4t«?WiM yfffi*^ 
#&Ztl1tbW££tl1tb, Xry/S 3 0 4H*L 
WT^S3 11Etft^lTf5„ ^T7^S3 11 
•Ctt, *&fi#&l 4 4©ffi*m£ESrV3{J:ffl»U 
*^3 0 Kcf«iEV3^PPip-r5„ t5t@12-et 
93 Lfc^t < , 3 0 1 fljgll*^**. -fftb 

3t*^iiifii-So ^fy^S3 1 2"Ctt, 1 3 

4&lWt-E^3E!&14 5&re»LT, TVl^-PHfe 

[0 0 5 1] ^Ty7*S 3 1 3 "til, XTy^S 3 12 

ttttfcH:, ig&¥Sl 3 Slg&coH^f-SI-^ 

U MOk^&l 3 4tAI«-S3tl:Sr»»-t-ao ^'ry 
7S 3 1 4 -era, fltriB^yl/S 3 i 3-e*ISUfcS3fc 

fcigH^fcfb, ^t*^S 3 1 5 tiitfo ^fy^S 
3 1 5 -CM:, xfy^S 3 1 2-C^#L?t^L't^-Sj 
5 1 ir**i-So il^fy^S 3 1 6 
■ett, 1 5 4 £ffl^T«t>)fe^ 3 3 OCO 

Mmnzmm-tz* m^x, ^f^s3 1 7 -cm, 

7t-*^»ftl 5 5iCi9, #1 1/VX13 3 1 
[0 0 5 2] ^7^/S3 1 8 t£it^ SJK* 

-fyf (7 p Ha -era, sw2t*is) co^s^ft 
* nfc *» Usui- a o * s tv-o vfe v M$tt* 

ry/S3 1 1 {ZM'O , yi/fa"I|©fe#)i^7* 

f-7^S 3 1 4JC*5V^T, ItrlB^XyT'S 3 1 3"??^^ 
LfcS36*^iaiE-C*v^!HJSiJ$HfcPj, ^f^S3 
2 1(ilv ; t>'/t?)„ ^Ti'7 , S3 2im j£Bg«3g 
*»iME&g*l:£it«U «?^3 3 0« 
9^3 3 4©WP@**i*S*5o ^r^S321 
»Ttii^T-7/S3 12|:M^ fit#gl3 4tA 

IN" 3 3fcfi#SiE ft 5 * t?, 7 s v fc" ' » HSfc© 

L-C, SHfc^&l 3 4fc7J^53fe*tfSiiiEKft3i, 
^fy^S 3 1 4H^T77 , S 3 1 5tC#ff-fS, 

[0053] £jLh©r*t < , flu^im^fril 9 M m 

2>fc, Xry^S 3 1 8^? ) ^ry'/S 3 3 1 Cyt^ 
^Ty7"S 3 3 lT?[l4l^5rtf/ < e5o -fftfc>*> 
SjHfe^Jil 3 4JilO(S«LfctP¥#fll*3fc«aE*U, * 

^T?/S3 3 2T1t I^tfgl4 4 
OBAtffHntSIWU 0 1— <0«£EHJ 

JPSr»Krr5o -rat, 112fp|Lfcrt< > 

»3oi tt^a*«s*/jMO*t« t * 9 , 



£31®-f S^jS^W^a, XT-^S 3 3 3T1t 
XT^y-fS 3 3 l-r'#«$rbfc«#^m#e^7-f ^Sr 

mm&i 4 5icA^$*s„ ^it-tt, aMfe^sas 
w««-^t*fF* / 4 xim*. ugi^s, *mmmxn 

JilB^XS'T'S 3 3 2JC*JV^r. 

3 0 ljJJjtS^JlBrbTVSfc*. SHfef-ifSft/^ X 
as«tSri:*JS»te>*iS. s 3 3 4 TjliHf &am®& 

1ft U AGCffl* *V4hs<?>x, yWiE* ^vV 

&?l#*©Wfcays?£jfeu ^KMtgtrcpu3 

4 2rt(^faft^tlfcH#J±l§7 B n^y^T:-J PEGJ±*§ 
#*Jfe1- 0 X^rj/^S 3 3 iE^fy^S 1 3 

7s 3 3 6 icxmBmmmT-r&o 

[0 0 5 4] _kfabfcJ;5i-, mMM3^£Z>b, 
ttlB i fc 9 5ft S/-r y * £#5 

d k ffl ^ 5 n 1 x\ i/ \ v 9 Tm.*?*s * v ? mwmm 

*> s v n a am&m * fmt % r t ^ -t? $ 5 e 
[0055] immm 4 ] imnxmrn 2 

K7JHi-53t««>A4ti«^*:tvMa4raii*«s*i«i-5 

mw-tz>» m 1 5 ~ia 1 8 *»w©si*«4jcov^ 

TRWfSfc»©El-eS>l3, 01 5tt*JI*«K*i»t5 

[0 0 5 6] *^JE«lc*JV^Tft, 3t¥»T-4 0 1 
t5S 1 Ol* 4 2 1 if 2 ©»4 2 2 ®«^, M 

mm 1 3 (D&mw t mm-rz &tm?£ s B * 
•f , 1 ~hi6ct 3 ic^v^r, ® 1 vim 12 nz 

4 2 liammmmx-hti-r, mmxh% 0 ^r^ m 
mm 1 3 c&v^T, ® 2 1 2 2 iigBj-t- 
foofc^^ *mrnm<Dm2<Dm#4 2 2ia-±mmimm 

[0 0 5 7] -jttKWBftH:, 7>-, -f^n-, Wy 

F#}cfe<5jt $ jit v % 5 fc ^ ^ h &m&tmxm& 
mmMi~mmm3 tm-mm. « 
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5„ f£9 2 0 7t4|lK#!|2©f£9 2 0 7 i^— © 

[0 0 5 8] 015 ( a ) S4, )tfi^4 0 1 imWi£ 
ixfc*&S#Sl 2 6 ©tttfjSffidS, i?Pfc3W4#$rC: 
ffilW 1 <DM&&^-i'o rcOf$CO#ffil 2 4CD^i4g| 
7 (a) fc[R|—T\ S?2C0«#:4 2 2^*t5l/^X 
©fiffi©ES(4Al, iS$S4h lT-feS, f£l© 
«tt©fttt±©J?£l*t 1-CS>5 0 L IN ft»lf4 0 
l©±^bfitt£tK «E5 2 0 7cDMn^Att-r6 
L OUT t4)t^*T-4 0 1 a^ltfflSftaftjlrefc 

2 2(4FJTS®«RWSr^rl-5fcfe, ttffi3fej£L OUT 

co^i^i^-^ii^bf , %mi 2 3±.x<D^mm 
iiap-rSo 015 (b) i4, j^m^igi 2eouAiff 

tfS, V 1 £.<Q±%%V2<Dm&&7ji-t 0 r©B#, ^ 2 CO 
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